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ABSTRACT 

Aims: Examination of the correctness of some assumptions of IPCC regarding climate. 
Discussion of consequences.  

Methodology:  Explanation of terms used by IPCC and clarification of consequences, 
identification of prerequisites for the validity/applicability of these terms and scrutiny of their 
fulfillment under real-world conditions, discussion of consequences. 

Results: Based on the laws of physics and logic, two central terms used by IPCC, i.e. the 
fixed "airborne fraction", and the constant "CO2-budget” cannot exist in reality. The first states 
that about 50 % of the CO2 emitted by humans (the “airborne fraction”) stay in the 
atmosphere for centuries or longer (the other about 50 % leaving it within maximum a few 
years), the latter is the maximum value of cumulative net global anthropogenic emissions 
that is allowed, if global warming should be kept below a given level, for example 2 °C. 
According to their definition, both values are independent of the temporal distribution of the 
anthropogenic emissions. But physics speaks against their existence. And also the “Bern 
Cabon Cycle Model”, used byIPCC as an alternative method to analyzethe carbon cycle, 
cannot be correct, because it is based on incorrect physical boundary conditions. The 
inadmissibility of the two terms is also supported by observations of the fast decay 
of 14CO2 after the atomic bomb test stop agreement. 

Conclusion: If the considerations made here are correct, IPCC's assessment of the sharp 
increase in CO2 concentration being a consequence of anthropogenic releases implodes. 
Consequently, the assessment of global warming to be man-made is justified no more, and 
the necessity to terminate all anthropogenic releases of CO2 for climate protection reasons 
becomes superfluous. The considerations made here appear to be very reliable, but in view 
of the far-reaching consequences, a careful review by the scientific community seems to be 
urgently needed. 

Key Words: Global warming, anthropogenic emissions, carbon cycle, carbon budget, CO2-
budget, airborne fraction, climate sensitivity, Bern carbon Cycle Model. 

1.       INTRODUCTION 

The current global warming is usually assessed to be the result of anthropogenic emissions 
of CO2 and is assumed to progress faster and faster if we were to continue with business as 
usual. Only terminating all our emissions within the next few years will see us taking the last 
exit ofthe “highway to climate hell” (UN Chief Antonio Guterres, Nov. 07, 2022). But there are 
also dissenters. They point out inconsistencies and emphasize existing gaps in our 
understanding of climate science. For example, it is hard to understand why the enormous 
research effort over the past half century has not led to a satisfactory clarification of the 
influence of CO2 on the climate. This influence is measured by the “climate sensitivity of 
CO2”, which quantifies the global averaged warming in case of a doubling of 
CO2concentration. In its latest report, AR6, IPCC specifies the bandwidth of uncertainty as 
2.5 to 4 °C, almost a factor of 2 [1]! Others claim higher or lower numbers, with some far 
away from IPCC’s bandwidth. And since CO2 has positive consequences as well, especially 
through its undeniableboost of plant growth and thus improved food supply, CO2 can be 
categorized as ranging from extremely dangerous to beneficial. An end of the dispute is not 
in sight. This impossibility to adequately narrow the uncertainty could perhaps be due to 
scientists focusing too much on the interactions of CO2 and climate, without sufficiently 



 

 

validating the starting point of their considerations, the assumption that the increase in 
CO2 concentration is manmade. It might even be truly impossible to achieve definitiveresults 
ifthe basis is erroneous. This article scrutinizes the reliability of the basisof IPCC’s reports. 

2.       MATERIALS AND METHODS 

This article does not present new experiments or measurements. Rather, it checks selected 
relevant statements from literature, especially from IPCC, againstthe rules of physics and 
logic: Which prerequisites must be fulfilled, so that these statements maybe correct and 
support IPCC’s opinion of the climate being determined by the anthropogenic CO2-
emissions? Are these prerequisites actually fulfilled under real-world conditions? The 
individual results are discussed and brought together to achieve an overarching assessment. 

3.       THE ELEMENT CARBON AND ITS CYCLE 

In its organic form, carbon is the basis of all life: Without carbon, no life! And in its chemical 
form CO2, it again is the basis of all life: Without CO2, no photosynthesis, no plants, no 
animals, no humans. The lower its concentration, the lower the photosynthetic performance. 
And whenever the concentration falls below about 150 ppm, photosynthesis would stop 
altogether and all life, as we know it, would be terminated. 

In the early days of the earth, CO2 was the main component of the atmosphere. But 
meanwhile, most of it has been transferred to rocks, reducing it to a trace gas in the 
atmosphere with a concentration of only 0.04%(400 ppm). However, this was not a 
straightforward process, rather large amounts of rocks with all their carbon captured have 
been subducted into the earth mantle by plate tectonic processes, a part of this carbonhas 
been reemitted into the atmosphere as CO2 by volcanoes,and then these processes 
repeated. This leads to the concept of a “carbon cycle”. 

Usually, scientists distinguish between the "geological" (or “slow”, or " long-term") and the 
"biological" (or “fast”, or "short-term") carbon cycle [2]. The "geological" cycle includes 
processes such as sedimentation, weathering of rocks, plate tectonics, etc., running on time 
scales of millions of years or longer. Therefore, this cycle is irrelevant regarding manmade 
climate changes. In contrast, the "biological" cycle comprises all exchange processes 
between atmosphere and biosphere, respectively ocean. These processes are generally 
performed on short time scales, from days to several thousand years. Therefore, this cycle 
does play a role in climate discussions. 

However, for a better understanding, it seems appropriate to subdivide the "biological" cycle 
even further, depending on the speed of the processes [3-6], see Fig. 1. In this article, the 
term "small cycle" is used for all fast-running processes (high exchange rates, time scales up 
to several decades), and the term "large cycle" is used for all slower-running processes 
(lower exchange rates, longer time scales). The "small cycle" comprises all exchange 
processes between the atmosphere and the near-surface ocean layer and the short-lived 
terrestrial biomass, which all run at high exchange rates. The near-surface ocean layer is 
roughly about 50 to 100 m deep, it is well mixed by wind and waves, it includes organic 
material in different forms, it is sunlit (photosynthesis!), and it exchanges carbon with the 
atmosphere on the one side and with the deep ocean on the other side. The short-lived 
terrestrial biomass includesannual plants, leaves, needles, etc. It takes out CO2 from the 
atmosphere by photosynthesis and gives it back by respiration and rotting. 

The "large cycle" then comprises all slower exchange processes of the atmosphere, 
respectively the “small cycle”, with the deep ocean and with long-lived terrestrial 
biomass (long-lived woods, humus, peat, etc., including permafrost). “Small cycle” and “large 
cycle” together form the “biological cycle” (Fig. 1)[3-6]. 



 

 

Fig. 1: Carbon Cycle, schematic. The "small cycle" occurs inside the ellipse, the “large cycle” 
is all together. Arrows symbolize CO2-exchanges, dashed red lines indicate decoupling of 
inflow and backflow in that reservoir. 

4.     WHAT HAPPENS WHEN CO2 IS EMITTED? 

The events following emission of CO2 into the atmosphere can be described in 3 consecutive 
steps (Fig. 1): 

 First, distribution of “new”CO2 within the atmosphere: This is performed very 
effectively by wind and weather, and a homogenous concentration is reached on a 
large scalewithin a few months. On a small scale, local and temporal variations do 
exist but may be neglected for the discussions here. 

 Second, further distribution within the "small cycle": This is performed by high 
exchange rates (about a quarter of the atmospheric inventory per year! [1, 7-9]), and 
an equilibrium is reached within a few years (same partial pressure all over the “small 
cycle”). 

 Third, transfer of carbon from the "small cycle" into the deep ocean, respectively into 
long-lived terrestrial biomass: This is performed by considerably slower 
processes.Due to the large carbon inventories [1, 7-9], equilibrium will be reached 
only after thousands of years (roughly) (equilibrium within the “large cycle”). 

To understand the carbon cycle correctly, it is essential to take note that the process 
proceeds in these successive steps. 

5.       “CARBON BUDGET”, “AIRBORNE FRACTION”, AND “CLIMATE SENSITIVITY” 

IPCC claims that anthropogenic CO2 emissions are the only cause of global warming [1, 7-9]. 
To avoid a catastrophe, we must completely stop all these emissions. IPCC assumes the 
existence of a “maximum amount of cumulative net global anthropogenic CO2 emissions that 
would result in limiting global warming to a given level”, IPCC calls this the “carbon 
budget” or “CO2-budget” [1]. This “CO2-budget” is stated to be almost exhausted, so time is 
pressing for countermeasures. According to its definition, the “CO2-budget” is independent 
from the temporal distribution of our emissions. 

IPCC deduces the existence of this fixed “CO2-budget” from two assumptions: 



 

 

1. The rise in atmospheric CO2-concentration is (exclusively!) the consequence of 
the anthropogenic emissions, which is in turn deduced from the assumption that 
approximately 50 % of these emissions remain in the atmosphere (quantitatively, not 
necessarily the individual molecules emitted), independent of the height of 
these emissions and independent of the concentration already reached; IPCC speaks 
of a constant “airborne fraction” [1, 7-9]. 

2. The concentration increases the temperature by a fixed amount for each doubling of 
the concentration. This amount is labelled the “climate sensitivity of CO2” [1, 7-9]. 

Focus of the considerations here is a careful check whether a constant “airborne fraction” 
and a fixed “CO2-budget” be conclusive. It will be shown that both concepts contradict 
physical rules with high confidence. If this is confirmed, anthropogenic emissions cannot 
be the main cause of the rising CO2-concentration, and therefore also not of the rising 
temperature, regardlessthe “climate sensitivity” of CO2. Consequentially, this “climate 
sensitivity” is only of secondary importance here. It should only be mentionedthat its exact 
value is scientifically highly controversial; and for those interested, a few helpful publications 
are listed [10-19]. 

6.       PREREQUISITES 

Physics and logic require three prerequisites to be fulfilled, ifthe fixed “CO2-budget” and the 
constant “airborne fraction” were toexist: 

1. All other sources of CO2 must have remained constant. Otherwise, they would 
contribute to the growing concentration, perhaps they could even dominate it. 

2. The short-term partners of the atmosphere must store the same amountof CO2as the 
atmosphere itself. Otherwise, it would not be possible that always 50 % of the 
anthropogenic emissions remain in the atmosphere. 

3. The atmosphere together with its short-term partners (the “short cycle”) must be a 
closed system.Otherwise, CO2would be taken out of this system, reducing the 
concentration, the more, the higher the concentration. 

It will be shown that all three prerequisites are not fulfilled with a high level of confidence. 

7.       PREREQUISITE 1: CONSTANT NATURAL SOURCES 

Inside the atmosphere, CO2 reacts as an inert gas: There is no CO2 produced and none 
vanishes. All CO2-molecules inside have been emittedfrom an external source, and allwill be 
transferred into an external sink. This outflow starts when the first molecules accumulate, it 
is the stronger the higher the concentration is, and it’ll theoretically lastuntil the last molecule 
is transferred. 

For clarification: This outflow is the gross outflow. It must be strictly distinguished from 
the net outflow, which is the difference to the simultaneous gross inflow into the atmosphere. 
The net flow between two reservoirs always goes from higher to lower concentration, but this 
net flow is always the superposition of two countercurrent gross flows, back and forth, both 
driven by the concentration in the respective emitting reservoir (exceptions: emissions due to 
human activities or from volcanos do not depend on concentration, but on entirely different 
effects!). In equilibrium, the net flow is always zero, but the two countercurrent flows depend 
on concentration. 

The dependency of the gross outflow from the atmosphere on atmospheric concentration 
follows inevitably from the main processes involved, dissolution in water and photosynthesis: 
Both are diffusion-processes, and diffusion depends on concentration! This has an 



 

 

immediate consequence: Whenever the emissions into the atmosphere remain constant, the 
concentration in it adjusts itself to a fixed value: that value, where outflow equals 
inflow! Hereafter, the concentration remains constant, despite of ongoing emissions! This 
alonecontradicts the existence of a fixed “CO2-budget” and of a constant “airborne fraction” 
inevitably! That's rather all that needs to be said. 

But two further consequences of (gross) outflow rising with concentration should be 
mentioned: 

1. When the total emissions into the atmosphere rise by x %, then the concentration in it 
can rise at most by x % too (in equilibrium, before even less)! 

2. All sources contribute to the concentration according to their relative strength. No one 
can contribute disproportionately! 

These two consequences always exist whenever the (gross) outflow from a reservoir 
increases with the concentration in it, regardless of the exact shape of this dependency. But 
because the outflow from the atmosphere runs mainly via diffusion (dissolution in ocean 
water and photosynthesis in plants!), this shape must be proportionality! Well, not necessarily 
exact from zero concentration up to 100 %, but within the range of interest here, from about 
280 ppm (before the industrial revolution) to about 420 ppm (today) or 560 ppm (perhaps 
tomorrow), proportionality applies at least in good approximation! As shown above, physics 
demands this to be true.This is an essential assumption in the discussions here (Attention: 
this is the gross outflow, the net outflow is proportional to the difference in concentration!). 

Another important feature is that this gross outflow from the atmosphere is completely 
independent of what happens subsequently to the molecules that have left the atmosphere 
(for example, whether they are circulated back into the atmosphere or not, asthis only 
influences the emissions into the atmosphere and not the outflow from it), and it is also 
completely independent of how manymolecules are emitted into the atmosphere 
simultaneously (and from which source they are emitted)! Therefore, if we know how much 
the concentration has changed (the only parameter we really can measure!), we can 
calculatehow much the (gross) outflow must have changed as a consequence. And if we 
know the gross outflow from the atmosphere, we can calculate which inflow must have taken 
place to let the concentration develop as it did, independent of the cause of this inflow [3-6, 
20-24]! 

Short supplement: As already said, the gross flowrate from the atmosphere into the ocean 
does not depend on what happens to the molecules afterwards. This also holds true for 
possible chemical transformations of those CO2 molecules in the ocean water. But the 
(gross) flowrate back into the atmosphere does depend on those transformations. This 
isbecause the transformation-products, carbonate and bicarbonate, do not contribute to the 
CO2 partial-pressure, which drives the flow back into the atmosphere. A further complication 
arises from the fact that the solution equilibrium between these transformation-products and 
CO2 depends on concentration. For more details see the discussion in section 13.4. 

To summarize: Because the concentration in the atmosphere has risen by 50 %, the total 
gross outflow from the atmosphere must have risen by 50 % as well, at least approximately! 
That seems to be what physics requires. And since the concentration has risen, the total 
inflow must have risen by a greater amount! That seems to be what the mass balance 
requires. In other words: According to these considerations, the total inflow into the 
atmosphere must have risen by about 50 %! The 5 % share of anthropogenic emissions 
is far too small in any case. 



 

 

Interim result: This confirms the result already found: To explain the observations, other 
sources of CO2 must have been enhanced substantially, prerequisite 1 cannot be fulfilled! 

Which sources have been enhanced is of secondary importance for the discussions here, but 
clearly very interesting. One contribution inevitably comes as arespondto the higher 
concentration in the atmosphere, whatever the cause: Because of the rather small inventory 
inthe immediate reaction partners of the atmosphere, the near-surface ocean layer and the 
short-lived terrestrial biomass (Fig. 1), the concentration in them will always rise 
markedly when they receive further CO2. Consequently, they must deliver more CO2 back to 
the atmosphere! Therefore, when emissions into the atmosphere increase, the emissions 
back into the atmosphere from these two reservoirs increase as well, with only a short time 
lag. (Note: This is the responsethe atmosphere receivesfrom its direct reaction partners, for 
the response the “small cycle” receivesfrom its partners, see section 9). 

This feedback to increased emissions into the atmosphere exists without doubt, but there 
must be other enhancements of emissions too: At least the higher temperature, whatever the 
cause, must have increased the emissions from ocean and biomass! Reasoning: Higher 
temperatures emit more CO2 from the ocean (temperature dependent solubility of gases in 
liquids!), and they also enhance the exchange rates between atmosphere and biomass, the 
latter boosted even furtherby the growing of biomass (“global greening”, see e. g. [25-27]). 
One can discuss the size of this temperature-driven enhancement, but not its existence. 
Higher temperatures always increase emissions! 

Supplemental remark: It is always the emissions that determine the concentration (to that 
value, where outflow equals inflow). Therefore, a higher temperature always leads to a 
higher concentration (as would a lower temperature to a lower concentration). According to 
[28], this is shown throughout the whole history of the earth: The CO2 concentration has 
always followed the temperature. 

Summarizing the fulfillment of prerequisite 1: Anthropogenic emissions are much too small, 
and increased temperatures must have enhanced emissions too! Further enhancement 
might come from relocations of ocean currents with different carbon content or from 
volcanoes (on land or submarine) and there are some more possibilities. The rules of 
physics seem to require substantially enhanced emissions from natural sources, but they 
also provide possibilities for that to happen. There is no need to assume any unknown 
physical effect. 

8.       PREREQUISITE 2: EQUAL STORAGE CAPACITY 

If the “small cycle” were a closed system,and if the storage capacities in the atmosphere 
itself and in the rest of the “small cycle” were the same, all CO2 taken up in that cycle would 
distribute itself with half of it remaining in the atmosphere. That is exactly what IPCC 
assumes regarding the anthropogenic emissions [1, 7-9]! But that only works in a closed 
system with equally large storage capacities! 

Fig. 3 in [1] gives numbers for carboninventories. Their interpretation is complex because 
most of the CO2 dissolved in the ocean is converted into carbonate and bicarbonate, which 
do not contribute to the partial pressure. Regarding biomass, IPCC does not differentiate 
between short-lived and long-lived biomass. But the numbers given in Fig. 3of [1]strongly 
suggest that there is considerably less CO2 in the atmosphere than in the rest of the “small 
cycle”. If correct, less than half of anthropogenic releases remain in the atmosphere! 

However, this “equal capacity” is only valid anyway if no other sources are enhanced. 
Otherwise, the atmosphere’s carbon inventory must be larger than that of the other 
components to retain 50 % of CO2 emitted into the small cycle. Obviously, according to the 



 

numbers given in Fig. 3 of {1]thisis even less likely. Hence, the fulfillment of prerequisite No. 
2 is seriously in doubt. 

But perhaps other observations can help: There is a radioactive variant of CO2, 14CO2 (8 
neutrons in the carbon-nucleus, T1/2 of about 6000 years), with a very low natural 
atmospheric concentration (equilibrium between production via cosmic rays and radioactive 
decay). Following last century’satomic bomb tests, its concentration almost doubled (Fig. 2). 
It can be clearly seen thatafter the test stop agreement in 1963, the concentration of 14CO2 
decreased rapidly, essentially reaching its previous value from before the bomb tests. In this 
case, clearly, less than 50 % of the 14CO2 released anthropogenically remained in the 
atmosphere, much less! 

And in this regard “normal” CO2 cannot behave differently! It must distribute itself in the “small 
cycle” analogueto the distribution of 14CO2(the chemical behavior of different isotopes is 
basically the same!). Even with “normal” CO2, only significantly less than 50 % can remain in 
the atmosphere! This confirms that today’s observed increase of the concentration by 2.5 
ppm/y most probably is not the result of half of anthropogenic emissions remaining in the 
atmosphere (as IPCC assumes), but rather the result of much stronger sources combined 
with substantially increased outflow of CO2 from the “small cycle” into the deep ocean, 
respectively into long-lived biomass. 

In summary, even if there is no real proof, there is strong evidence that prerequisite 2 is not 
fulfilled! 

 

Fig. 2: 14CO2 concentration in the atmosphere: Pulse and decay after the atomic bomb tests 
[29]. 

9.        PREREQUISITE 3: CLOSED SYSTEM 

In a closed system, all CO2 emitted into it remains in it. Therefore, constant emissions 
increasethe concentration indefinitely. But in an open system, this is completely different: 
Because of gross outflow rising with concentration, constant emissions enhance 
concentration only until outflow equals inflow. Afterwards, concentration remains constant, 



 

 

despite of ongoing emissions. Because the “small cycle” is an open system (see below), 
prerequisite 3 cannot be fulfilled. Therefore, the fixed “CO2-budget” and the constant 
“airborne fraction” cannot exist! 

Reasoning: The only parameter really measured is CO2-concentration. And to correctly 
interpret these measurements, a special feature of the carbon-exchange with the deep ocean 
is of particular importance: Forward flow and return flow can diverge substantially! The 
downward flow into the deep ocean increases with the atmospheric concentration (more 
accurate: with the concentration in the near surface ocean layer, but the two are always 
similar), because the two effects that bring about this transport,the biological pump (sinking 
of dead organisms with calcareous shells) and the physical pump (sinking of entire water 
packages with their whole contents) run proportional to concentration, at least 
approximately. However,due to the sheer size of the deep ocean anditsslow currents, the 
return flow back from the deep ocean remains basically unchanged for about 1000 years! 
The responseof the deep ocean to an increasing atmospheric concentration simply takes 
thislong. Therefore, whenever the concentration in the atmosphere changes, the exchange 
with the deep ocean is imbalanced for a significantly long period! 

[1] gives the downflow into the deep ocean with 275 PgC/y. Previously, it was about 100 
PgC/y [7-9]. Nothing shows clearer than this surprising sudden jump that we are far away 
from knowing everything for sure in the carbon cycle! But whatever the real value, it 
doubtless proves that the “small cycle” is an open system! 

Regarding long-lived terrestrial biomass, similar conditions apply: Here, too, the storage time 
is very longand therefore the exchange between atmosphere and long-lived biomass 
is imbalanced for a long period. IPCC only gives combined numbers for the short-lived and 
the long-lived terrestrial biomass [1], but a substantial part of the respond of the terrestrial 
biomass to rising atmospheric concentration is considerably delayed unambiguously, 
contributing to the openness of the system. 

For clarification: It is the size of the direct reaction partners that determines the time delay of 
a responseto increased emissions of CO2: The atmosphere as such has small partners, 
resulting in a quick response, within at most a few years, the partners of the “small cycle” in 
total are much larger, resulting in a delay of about 1000 years. During this time, the “small 
cycle” definitely is an open system! 

10.   DEPENDENCE ON TEMPORAL DISTRIBUTION 

As already said, according to the definitions of the fixed “CO2-budget” and the constant 
“airborne fraction”, these two terms must be independent of the temporal distribution of the 
anthropogenic emissions. For example, emitting the whole “CO2-budget” evenly distributed 
over 100 years must have the same consequences as an abrupt emission of the same total 
amount in a single pulse. And the consequences must be the same, independent of the time 
of this pulse, be it e. g. in year 1 or 100, or in any other year. 

But if, for example, 50 % of that amount are emitted in year 1 and the other 50 % are emitted 
in year 100, and if that should have the same consequences as the larger single pulse in 
year 100, no CO2 must be taken out of the atmosphere for 100 years despite substantially 
increased concentration! Likewise, in the case of equally distributed emission over 100 
years, no share of these emissions must be taken out before year 100. 
That contradicts physics, which requires outflow to increase with concentration, and it 
also contradicts the fixed “airborne fraction” of 50 %, which, if correct, would mean that 50 % 
of any amount emitted are withdrawn within a few years at most! The two concepts, the fixed 
“CO2-budget”, and the constant “airborne fraction”, contradict each other! 



 

 

Appraisal: Both assumptions, the fixed “CO2-budget” and the fixed “airborne fraction”, are key 
components in IPCC’s attribution of the rise in CO2-concentration solely to human emissions 
[1, 7-9]. Both seem to contradict physics, and they cannot coexist, because they are mutually 
exclusive! Probably, both assumptions are incorrect. Most likely, the rise in CO2-
concentration is a mood of nature with only a small human contribution! 

11.      WHAT HAPPENSTO THE CLIMATE WHEN WE TERMINATE OUR EMISSIONS? 

Presumably not very much. On the basis of the considerations here, the development of the 
concentration has been determined by changes of natural emissions, and this will also hold 
true for the future! Anthropogenic emissions are much too low to impose large changes. If 
natural emissions were tocontinue to rise, the concentration wouldrise as well, and if nature 
were to reduce its emissions, the concentration wouldfall as well, whatever we do. The 
influence humankind can exert by its emissions of CO2 seems to be toosmall to matter. 

12.      RESULT 

If the above considerations hold true, the main result is that the two central terms of IPCC, 
the fixed “carbon budget” and the constant “airborne fraction”, do not exist in reality. If they 
were to break away, then the emissions from natural sources must have increased 
substantially for the concentration to rise as it did. And as a consequence of this, the 
anthropogenic emissions of CO2 cannot be responsible for the ongoing global warming, 
whatever the climate sensitivity of CO2. Finally, there would be no need to reduce these 
emissions, at least not due to climate concerns. We could spend the money and effort 
onother, more urgent issues. 

13.      DISCUSSION 

The results developed in this article deviate from the mainstream. In such cases, extreme 
caution is always urgently required, because a treacherous error may have crept in 
somewhere. Therefore, the author of this article has tried to discuss all the findings as 
detailedas possible with people that agree, and especially with people that don’t agree. 
Some of the counterarguments put forward have already been rejected in the sections 
above, others are discussed in more detail in this section 13. It will turn out that they will not 
hold up either, the results found here seem to be robust. The scientific community should 
bring about a final clarification. 

13.1    Incorrectness 

Many objections were only general claims of incorrectness without clearly stating the attested 
failure. This is hard to understand, because it is always stated precisely how the 
considerations made follow the rules of physics and logic (at least, the author sees it that 
way). And the result is not just marginal, but the natural flows must have grown by a multiple 
of the anthropogenic emissions. Therefore, minor inaccuracies are not enough to reject the 
preponderance of natural emissions. This is supported by the fact that the two CO2-cycles, 
the one between atmosphere and ocean, and the other between atmosphere and biomass, 
are totally independent of each other (except for the atmosphere being part of both), and that 
they operate by essentially different physical processes. Therefore, failure in one does not 
mean failure in the other. Additionally,each of the two cycles is strong enough on its own to 
maintain the central statement “nature dominates”, even if the argumentation should break 
down in the other cycle. The preponderance of nature would be less, but it would still apply, 
rejecting IPCC’s view “only the anthropogenic emissions”. Of course, two independent 
failures are possible, but unlikely. The central statement “nature is stronger than humankind” 
cannot be so easily overthrown. 



 

 

The correctness of the results found here can also be checked by comparing them with 
numbers given by IPCC: According to [1], AR 6, Fig. 3, the CO2 inventory in the atmosphere 
rose from 591 PgC in 1750 to 870 PgC in 2019, that is an increase in concentration by 47 %. 
During the same time period (more precisely, up to the average from 2010 to 2019), the 
outflow from the atmosphere rose from 167 to 221,5 PgC/yr, that is an increase by 33 %. 
This is a rather good confirmation of approximated proportionality, and it clearly shows that 
natural flows have been enhanced much more than the anthropogenic emissions. IPCC does 
not seem to be aware of the contradiction of numbers published by themselves. 

13.2    Driving force of 120 ppm 

Today, the concentration in the atmosphere is about 120 ppm higher than it was 150 years 
ago. And today the net outflow from the atmosphere into the ocean and into the terrestrial 
biomass is about 2.5 ppm/y. Sometimes, this is interpreted as the 120 ppm being the driving 
force to emit the 2.5 ppm/y from the atmosphere [19, 30-33]. On that basis, it is calculated: If 
we reduce our emissions to 50 %, the concentration remains constant immediately, and if we 
freeze our emissions at today’s value, the concentration increases only up to a new 
equilibrium at about 500 ppm, and if we terminate our emissions, the concentration falls 
rapidly, exponentially with a time constant of about 55 years down to the old equilibrium 150 
years ago. 

This view also clearly deviates from IPCC's view, but it also contradicts the results found 
here. But it seems to be wrong for two reasons: 

 First, the driving force for the actual net outflow is the actual difference in 
concentration between the atmosphere and its sinks, not the mathematically 
calculated difference between today’s concentration and that 150 years ago. This 
difference does not exist as a real-world state, and the atmosphere does not even 
have a “memory” for any past concentration, it only “knows” today’s boundaries. 

 And second, an imbalance with a driving force of 120 ppm appears to be totally 
impossible in a system with an exchange rate roughly the same size (about a quarter 
of the inventory per year!) and a gross outflow depending on concentration. More 
precisely: “Totally impossible” is at least true for slow transients, and real transients 
always have been very slow, below 1 % of the inventory per year! Such a high 
imbalance, if it should ever come about at all, would be eliminated completely within 
maximum a few years. 

Today’s net flow of 2.5 ppm/y from the atmosphere into the near surface ocean layer and into 
the terrestrial biomass is tantamount to the statement that these two reservoirs emit 2.5 
ppm/y less than they receivefrom the atmosphere. What they receive, we know, is driven 
proportionally by the total concentration in the atmosphere, and regarding their emissions, 
we do not know the strength of the driving forces (temperatures, ocean currents, volcanoes, 
etc.), but we can calculate the (gross) flux by observingthe mass balance. These simple 
physical relationships show that an excess concentration of 120 ppm above the equilibrium 
does not exist in nature and could never be the driving force for the 2.5 ppm/y of net flow. 
The argument is simply not tenable. 

13.3    Bern Carbon Cycle Model 

Some scientists admit that the “airborne fraction” and the “CO2-budget” have some 
shortcomings,but IPCC would only use them for rough descriptions and general statements 
anyway.For precise calculations, IPCC would rather use the “Bern Carbon Cycle 
Model”,which does not have such shortcomings. However, the Bern Carbon Cycle Model is 
fundamentally flawed. as will be shown below. 



 

 

This model was originally developed to consider different sinks by calculating the removal of 
CO2 from the atmosphere as a sum of negative exponential functions, one for each sink [34]. 
This should make the results more accurate. The model uses the same formula as describes 
the radioactive decay of a mixture of unstable isotopes. 

But the removal of CO2 is quite different: While in the case of radioactivity the decaying 
isotopes determine the course of events, in the case of CO2-removal, it is the sinks into 
which the CO2 flows (all CO2-molecules are the same!). With radioactivity, each isotope 
decays with its specific half-life, independent of the presence of other isotopes.Isotopes with 
the highest radioactivity disappear first, so that after some time only the weaker ones have 
remained andthen they determine what happens. With CO2-removal, all sinks work together, 
like a single large sink, and the strongest sinks remain the determining ones, until the very 
end, the small ones never become relevant.The CO2-molecules justdo not wait for a small 
sink to catch them, rather they disappear in a fast sink before. 

To sum it up: The Bern Carbon Cycle Model is based on a false physical basis. It cannot 
correctly describe the outflow of CO2 from the atmosphere. It cannot repair the shortcomings 
of the “airborne fraction” and the “CO2-budget”. 

13.4    Revelle-Effect 

When CO2-molecules enter the ocean, most of them are transformed into other chemical 
compounds. This effect is called the “Revelle-Effect”, named after the researcher Roger 
Revelle. It is often said that it reduces the capacity of the ocean to take up additional 
CO2 considerably, contradicting proportionality between concentration in the atmosphere and 
outflow from it. 

The chemistry of carbon in the ocean water is complex. The so-called Bjerrum-plot shows 
significant changes of the solution equilibrium of the different species with the pH-value. At 
today’s typical value of 8.1 (and all other parameters as they are today), about 99 % of the 
total dissolved inorganic carbon content (DIC) is made up of carbonate and bicarbonate, 
neither of which contribute to the partial pressure. Therefore, this pressure is determined by 
only about 1 % of the DIC, thepart that exists as dissolved CO2. But this solution equilibrium 
not only depends on the pH-value, but also on the DIC-concentration and on other 
parameters. Accordingly, if there were a change, the ratio of the relative change in 
CO2 concentration to the relative change in total DIC concentration would also depend on all 
these parameters. This ratio is called the “Revelle-Factor” (RF), sometimes also referred to 
as the “Buffer-Factor”, because it indicates how much a certain amount of CO2, transferred 
from the atmosphere to the ocean, increases the CO2 concentration in the oceanwater. A 
typical value of the RF is about 10. This value means that when the CO2-concentration in the 
near-surface ocean layer rises by x %, the DIC-concentration rises only by a tenth of x % 
(the reciprocal value of the RF). 

A few calculation examples to demonstrate the effect: Let us take a small volume element of 
ocean water, just large enough to contain 10 dissolved CO2-molecules. According to today’s 
situation with a DIC-to-CO2-ratio of 100, the total number of DIC-molecules in that volume 
element must be 1000. For doubling the CO2-concentration (increase by 100 %), another 10 
dissolved CO2-molecules would be necessary in that volume element. And if the RF were 10, 
the typical value of today, the DIC-concentration would simultaneously rise by 1/10 of 100 %, 
that is 10 %. This brings the total number of DIC-molecules to 1100. With other words, to 
store additional CO2-molecules as dissolved CO2 in the ocean water, today the 10-
fold number of CO2-molecules must be taken out from the atmosphere (most of it gets 
transferred to other chemical compounds)! If, hypothetically, the RF were 20, the DIC-
concentration would rise by only 5 %, requiring only a total of 50 CO2-molecules to pass over 



 

 

into the water phase, the 5-fold amount of the newly stored dissolved CO2. And if the RF 
where 5, 200 CO2-molecules would be required, the 20-fold amount. Finely the borderline 
case: If the RF where zero, all transferred CO2 would go into the other chemical compounds, 
none would be stored as dissolved CO2, its concentration could not increase. 

These examples show: The higher the RF, the less CO2-molecules pass over into the water 
phase until a given increase in dissolved CO2-concentration is reached (equalizing the partial 
pressures). IPCC’s claim that this strongly limits the ability of the ocean to absorb CO2 from 
the atmosphere is principally correct, but it is sometimes used in what might be considered a 
misleading way, exaggerating the limitations of this absorption: First, the examples above 
show that large quantities of CO2 are still transferred to the water-phase, second, the RF has 
not changed very much in recent times(in the last 150 or so years, the RF has increased by 
roughly 10 % [35]), its change can therefore not have exerted any great influence, and third, 
regarding the climate-problematic, the Revelle-Effect seems to be massively overrated 
anyway: The exchange between atmosphere and ocean is not a one-way-transport, but 
rather a cycle with CO2 flowing back and forth. In equilibrium (in the “small cycle”, only here 
we have a transfer between the gaseous and the liquid phase), both flows are equally strong, 
and the influences of the Revelle-Effect on outflow and inflow of CO2 should cancel one 
another out. 

Altogether, the Revelle-Effect does not prevent approximated proportionality between fluxes 
and concentration, nature still must have increased much stronger than man. 

13.5    A sink cannot be a source 

Finally, one more counterargument, allegedly even a very fundamental one: A sink cannot be 
a source!it runs. Ocean and biomass have always been a sink for CO2, taking up about half 
as much as the anthropogenic emissions amount to. And as a sink, they cannot have 
contributed to the increase in the concentration.From this follows the common argument, that 
this increase must have been brought about exclusively by anthropogenic emissions.  

This counterargument is defended vehemently,however,it still seems to be wrong. It simply 
ignores the fact that the (gross) outflow from the atmosphere always increases with rising 
concentration, whatever the cause. Let’s start with external emissions. Theseare emissions 
into the atmosphere from outside the “small cycle” (e. g. anthropogenic emissions from 
burning fossil fuel or from cement production, or emissions from volcanoes, etc.): In all such 
cases the concentration in the atmosphere rises, and as a consequence, the (gross) outflow 
from the atmosphere rises too, but lags a little bit behind the (gross) inflow, it is simply a 
(delayed) responseto the increased inflow. Consequently, ocean and terrestrial biomass now 
receivemore CO2 and act as a net sink! (Note: Strictly speaking, this is truefor transients only; 
when the external emissions are held constant, equilibrium will be reached in short time, with 
the outflow being the same as the inflow). Thisapplies for all external emissions. 

Regarding internal emissions, at first, there appears to be analogous behavior. Internal 
emissionsare all emissions into the atmosphere from within the small or the large cycle, e.g. 
emissions from the ocean or from the terrestrial biomass (note: anthropogenic emissions due 
to land use changes are largely internal emissions!). Internal emissions are nothing new, 
they already existed in the preindustrial equilibrium, but they can be enhanced, for example 
by rising temperatures or by changes in ocean currents. Here, too, when the internal 
emissions rise, the concentration in the atmosphere rises, and consequently, the (gross) 
outflow from the atmosphere rises too, and again this increased outflow lagsa little bit behind 
the increased inflow. But with one important difference: In the case of enhanced internal 
emissions, ocean and terrestrial biomass go ahead, and they emit more than they take up. 
They now act as a net source! That applies for all internal emissions. (Again, this is true only 



 

 

for transients, if for example the temperature stops to rise, we again reach equilibrium in 
short time). 

To make the difference clear: External emissions increase the inventory in the cycle and this 
additional inventory is distributed in the cycle, increasingthe inventory (and by that the 
concentration) in all affected reservoirs. All reservoirs except the atmosphere act as net 
sinks. Enhanced internal emissions on the other hand leave the total inventory 
unchanged and just redistribute it between the reservoirs. This means that the increase in 
the inventory in the atmosphere comes about at the expense of the inventory in the ocean 
and/or the terrestrial biomass, they act as a net source. 

One more note: In both cases the extent of ocean and biomass as net sink or net source is 
always the momentary difference between total input and total output to/from ocean and 
terrestrial biomass. 

So far for the separated consideration. If both external and internal emissions are increased 
simultaneously their effects superimpose each other. Both increase the concentration in the 
atmosphere, and, following, both increase the (gross) outflow from the atmosphere. As long 
as the internal emissions rise somewhat fast and the external emissions are low, the latter 
enhance the (gross) outflow only a little bit, and ocean and biomass remain a net source. But 
when the external emissions get high enough, they can enhance the (gross) outflow 
sufficiently in order to become larger than the emissions from ocean and terrestrial biomass. 
Then the latter two switch to be a net sink. They now act as a net sink and as a net source at 
the same time! This is no contradiction, they are a net sink with regard to all emissions 
combined, and they are a net source simultaneously with regard to just what they do alone, 
without the external emissions! 

That fits well with the findings in [36] in that ocean and biomass had been a net source of 
CO2 for 200 years, with only very small anthropogenic emissions during that time, but 
switched to be a net sink around 1956, when the anthropogenic emissions became strong 
enough. For clarification: They became strong enough to enable that switch, however, that 
does not tell which one of the two emissions has contributed more to the observed rise in 
concentration. But this is an easy question: Since the emissions from natural sources have 
increased about tenfold compared to the anthropogenic emissions (about 50 % versus about 
5 %), the answer is clear-cut (and there is even plenty of room left for possible inaccuracies, 
see above): Natural emissions have contributed much more! 

To sum it up: Ocean and terrestrial biomass can be sink and source simultaneously. As a 
source, they enhance the concentration in the atmosphere significantly, and,consequently, 
the outflow from the atmosphere rises too, but with a slight delay. And when then 
anthropogenic emissions are added and when they are strong enough to enhance the 
concentration so much that the (gross) outflow from the atmosphere surpasses the (gross) 
inflow from the ocean and the terrestrial biomass, then the ocean and the terrestrial 
biomass become a net sink, while still being a net source for their own. 

14.      CONSEQUENCES AND FINAL REMARK 

Once again: The main result of the considerations here is that both, the fixed “carbon budget” 
and the constant “airborne fraction”, do not exist, and that consequently the emissions from 
natural sources must have been enhanced substantially to increasethe concentration in the 
atmosphere as has been observed! If confirmed, this has consequences: There are only two 
possibilities left: Either the climate is determined by CO2, then it is natural CO2 that 
determines, or other factors dominate, then CO2 plays only a subordinate role at most! In 
both cases, there is no need to reduce anthropogenic emissions, at least not for climate 
protections sake. We can benefit from cheap energy from fossil fuels and from CO2-improved 



 

 

plant growth without any remorse. And we have to accept the climate, as it develops on its 
own, and if necessary, we have to implement mitigating measures! 

The results shown here clearly contradict the mainstream view. This is a good reason for 
caution, but the results seem to be backed by physics and by logic, and counterarguments 
do not seem to be sustainable. Therefore, a careful review of the results fond here is 
required urgently. This article aims to push the discussion. 
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